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Abstract.  The enterocolitis following a pull-through in 
Hirschsprung's  disease can be l ife-threatening and diffi- 
cult to distinguish clinically f rom gastroenteritis and 
post -opera t ive  complications. We reviewed retro- 
spectively the abdominal  radiographs in our series to 
identify specific radiographic characteristics of this syn- 
drome in this population.  A total of 55 episodes of en- 
teroeolitis with an abdominal  series at presentat ion were 
located in the files of 43 patients following pull-through 
surgery for Hirschsprung's  disease. There were 15 ab- 
dominal  series with other complications of Hirsch- 
sprung's disease and surgery (seven cases of small bowel 
obstruction, one of fistula, one of abscess, six of severe 
constipation) and 71 surveillance follow-up studies. 
Radiographs  were evaluated for bowel dilatation, air- 
fluid levels, intestinal cut-off sign, spiculation, and pneu- 
matosis. The intestinal cut-off sign with two or more  air- 
fluid levels had sensitivity of 68 % and specificity of 83 %, 
with a positive predictive value of 0.71 and overall accu- 
racy of 77 %. Our  review of enterocolitis following pull- 
through in children with Hirschsprung's  disease con- 
cludes that  the constellation of an intestinal cut-off sign 
and at least two air-fluid levels on the abdominal  series 
strongly suggests the diagnosis. 
The enterocolitis of Hirschsprung's  disease is clinically 
defined as an explosive watery diarrhea with abdominal  
distension, often accompanied  by fever and vomiting [1- 
4]. This serious, occasionally l ife-threatening complica- 
tion can occur at any time, both  before and after a defi- 
nitive pull-through procedure  [1-4]. One  early repor t  
suggested a prevalence of 50 % in the populat ion of chil- 
dren with Hirschsprung's  disease [1]. Enterocolit is was 
identified as the major  cause of death in children with 
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Hirschsprung's  disease in 1979 [5]. Recent  improve-  
ments  in fluid and electrolyte management ,  along with 
hyperal imentat ion in young children, have improved the 
mortal i ty  rate, but the enterocolitis associated with 
Hirschsprung's  disease remains a serious complication. It  
can be difficult to differentiate f rom infectious childhood 
gastroenteritis and post-operat ive  complications, in- 
cluding small bowel obstruction f rom adhesions, post- 
operat ive abscess and fistula formation,  rectal stenosis, 
and severe constipation. The post-operat ive  enterocolitis 
associated with Hirschsprung's  disease can occur in the 
immediate  post -operat ive  period or later, even more  
than a year  after corrective surgery [1]. Early recognition 
and initiation of t rea tment  are needed to avoid serious 
morbidi ty  or even death  [1]. Current  therapy, in addition 
to nutritional and fluid balance requirements,  includes 
bowel rest with decompress ion f rom above (by nasogas- 
tric tube) and below (by rectal tube) as well as antibiotic 
therapy. This study was designed to identify specific 
radiographic characteristics of this entity on plain ab- 
dominal  radiographs. 
Patients and methods  
From 1974 to 1992, 175 children with Hirschsprung's disease have 
undergone an endorectal pull-through procedure at our institution. 
Fifty-seven of these children (33 %) developed at least one episode 
of enterocolitis (Fig. 1). The diagnosis of enterocolitis was assigned 
by the surgical service on retrospective review of the clinical course 
of the disease. The radiographic files of 43 of these 57 children were 
available for review. These 43 children had an initial radiographic 
abdominal series during 141 visits to the emergency room or surgi- 
cal clinic. Fifty-five of the 141 radiographic abdominal series were 
obtained prior to any specific treatment in 31 of the 43 patients. In 
12 of the 43 patients with an episode of enterocolitis there were no 
abdominal series prior to initiation of treatment. Fifteen of the 141 
abdominal series in the 43 children were performed for other com- 
plications of Hirschsprung's disease and the surgery (seven cases of 
small bowel obstruction, one of fistula, one of abscess, six of severe 
constipation), and 71 were surveillance follow-up studies. All the 
plain radiographs were reviewed retrospectively, but without the 
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Fig. 1. The selection of abdominal series used in this study 
study. A subjective grading scale of bowel dilatation from 0 (no di- 
latation) to 3 (marked dilatation) was devised. The number of air- 
fluid levels was recorded. An intestinal cut-off sign in the left lower 
quadrant was defined as gaseous distention of a bowel loop along 
the left flank with abrupt termination within the left pelvis. If pre- 
165 
sent, this intestinal cut-off sign was noted. A search of the plain 
radiographs was made for evidence of spiculation and pneumatosis. 
The time of onset of the enterocolitis in relation to the pull-through 
was documented. 
Resu l t s  
Neither spiculation nor pneumatosis was recognized on 
any plain abdominal radiograph in this series of children. 
The intestinal cut-off sign had a sensitivity of 73 % and 
specificity of 76 % [6]. It was seen in 40 of the 55 episodes 
of enterocolitis (73 %), and in 21 of the other 86 (24 %) 
abdominal series (including 2 children with small bowel 
obstruction from adhesions, 1 with severe constipation, 
and 18 surveillance studies). The positive predictive va- 
lue was 0.655 and the overall accuracy was 74 %. An in- 
testinal cut-off sign with two or more air-fluid levels de- 
creased the sensitivity to 68 %, but increased the specifi- 
city to 83 %, the positive predictive value to 0.71, and the 
overall accuracy to 77 %. An intestinal cut-off sign with 
two or more air-fluid levels and grade 2 or 3 dilatation of 
bowel had sensitivity of 68 %, specificity of 83 %, a posi- 
tive predictive value of 0.71, and overall accuracy of 
77 %. Figure 2 illustrates the radiographic findings in a 
patient with enterocolitis. Figure 3 has an abnormal ap- 
pearance, but is one of the 15 falsely negative series en- 
Fig.4a, b. A 2-year-old girl who had had a pull-through in the neo- 
natal period was hospitalized for enterocolitis. The plain radiograph 
a taken at the time of hospitalization reveals an intestinal cut-off 
sign and dilated loops of bowel. The barium enema b shows no ob- 
struction 
Fig. 2 a, b. A 4-year-old boy, who had 
had a pull-through for Hirschsprung's 
disease at 2 months of age presented 
with explosive bloody diarrhea clini- 
cally diagnosed as enterocolitis. The 
intestinal cut-off sign in the left pelvis 
(arrows) on the supine view a and air- 
fluid levels on the upright view b can be 
seen. He also had a dilated bowel 
Fig. 3 a, b. A 1-year-old boy who had 
had a pull-through 2 months previously 
was admitted with the clinical diagnosis 
of enterocolitis. There is no intestinal 
cut-off sign. Dilated loops of bowel on 
the supine view a with air-fluid levels 
on the cross-table lateral view b are 
evident 
Fig.5. A 21/2-year-old girl was well at the time of this enema. She 
had had an episode of enterocolitis 7 months prior to the enema and 
a pull-through more than 2 years previously. Spiculation is seen at 
the rectum, caecum and ascending colon 
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countered using the above criteria since there is no in- 
testinal cut-off sign. The enterocolitis attacks occurred 
from 1 month to 176 months following endorectal pull- 
through, with a mean of 29 months and a median of 
18 months. 
Discussion 
One-third of our series of children with pull-through 
procedures for Hirschsprung's disease in the period 
1974-1992 developed enterocolitis following corrective 
surgery. The mean and median time of presentation were 
both more than 18 months after successful operation. 
This significant complication is well recognized in the 
surgical literature [1, 3-5], but has received little atten- 
tion in the radiological literature. Early papers on en- 
terocolitis in the child with Hirschsprung's disease sug- 
gested that this complication was related to a variable 
degree of mechanical obstruction [1, 3]. It was postulated 
that chronic distension as a result of obstruction resulted 
in impaired vascularity leading to ischemia [5]. Specific 
pathogens were not identified, but mucosal damage from 
the ischemia was thought to permit the passage of bac- 
teria and antigens through the intestinal wall, thus es- 
tablishing hypersensitivity reactions. The theory of ob- 
struction does not explain post-operative enterocolitis in 
children undergoing successful resection of the agan- 
glionic segment [3]. In our series, one of the patients with 
post-operative enterocolitis had a barium enema at the 
time of diagnosis. The plain abdominal radiograph re- 
vealed dilated bowel and an intestinal cut-off sign 
(Fig.4a). Barium enema at the time of diagnosis of en- 
terocolitis confirmed that there was no obstruction 
(Fig. 3 a). It was also noted that those children with the 
most significant pre-operative obstruction were not ne- 
cessarily those that developed pre-operative en- 
terocolitis [3]. 
The possibility of a Shwartzman reaction within the 
mucosa has been suggested [3]. Berry described ex- 
tensive loss of mucosa, demonstrated histologically, after 
enterocolitis both in a child with this complication pre- 
operatively and in another who had undergone surgical 
resection of the aganglionic segment and a successful 
pull-through [4]. He also suggested that the changes were 
more severe and persisted longer than clinically sus- 
pected [4]. This persistence of histologic changes after 
clinical resolution of enterocolitis may explain the ex- 
tensive spiculation seen on the barium enema in a child in 
our series who was previously admitted with the diag- 
nosis of enterocolitis, but who at the time of the enema 
was thought to be clinically well (Fig. 5). More recently, 
Branski and Lebenthal have suggested that some chil- 
dren with enterocolitis following successful surgery for 
Hirschsprung's disease have a severe disaccharidase de- 
ficiency and sugar intolerance [2]. They also found per- 
sistent mucosal changes long after surgery [2]. 
The intestinal cut-off sign was initially described as a 
colon cut-off sign in acute pancreatitis, with dilatation of 
the ascending colon and hepatic flexure and abrupt cut- 
off of the air column in the transverse or descending co- 
lon [7]. This finding has been observed in other condi- 
tions [8]. Because several of our patients with total co- 
lonic Hirschsprung's disease have had resection of the 
entire colon, and because of the difficulty in differ- 
entiating small from large bowel in some younger chil- 
dren, we have defined the distension of a loop of bowel 
along the left flank with abrupt termination in the pelvis 
as an intestinal cut-off sign (Fig. 2). This finding, with at 
least two air-fluid levels, is suggestive of the diagnosis of 
enterocolitis in the patient with Hirschsprung's disease 
after pull-through procedure. The additional finding of 
dilated bowel does not significantly change the specifi- 
city. 
Enterocolitis following endorectal pull-through in the 
patient with Hirschsprung's disease is serious and can be 
seen years after successful pull-through surgery. The 
plain radiograph findings of two or more air-fluid levels 
and an intestinal cut-off sign in the left lower quadrant 
strongly suggest the diagnosis. Enterocolitis following 
successful surgery for Hirschsprung's disease is an im- 
portant diagnosis that radiologists must consider in the 
evaluation of abdominal radiographs in affected chil- 
dren. 
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